The purpose of the present study is to investigate the inter-relationship among the indices that influence on knowledge sharing systems in lessons learned systems. To do this, while reviewing the literature, the researchers first identified the indices affecting KSS; then, they collected the related data through the use of a researcher-devised questionnaire. The results of surveying the indices of knowledge sharing system based on DEMATEL system analysis indicated that there were systemic relationships with the predominant characteristic of impressibility among the indices of the system. Investigating the internal relationship among the indices of knowledge sharing in learned lessons systems showed that in order to create a positive as well as optimum effect on knowledge sharing processes, the first priority should be updating and reinforcing "communication channels"; also, "reward systems and processes" should be reinforced as the second priority in line with the strengthening of the purposeful process of knowledge sharing system. All rights reserved. Growing Science Ltd. 5
Introduction
Nowadays, knowledge management (KM) and appropriate knowledge system (KS) are among the most important and vital factors in organizations. In other words, the organizations that develop and improve their invisible and spiritual capitals would turn out to be more successful at the times of changes. Today, in the era of information (after 1950) , knowledge and information are considered as the main sources of gaining wealth and power, the powerful and wealthy people are those who are more knowledgeable and possess more information. Another feature of modern organizations is over-accumulation of information. The increase in the amount of information in organizations and the necessity to use it in organizational decisions have led to the advent of a KM. In educational settings, universities and educational organizations, new information is created by processing the available information. Therefore, identifying the indices that influence on the collection, accumulation and storage of information, the identification of these factors, the storage of shared knowledge, and attempting to create a structure for more effective management of knowledge and collaborative learning are the main challenges that policy-making managers encounter. KS, as a complicated but value-creating activity, is the basis for the establishment of KM strategies in organizations. Studies indicate that having access to an efficient KSS and effective KM guarantees organizational survival and development. Therefore, the identification and strengthening of the Knowledge Sharing indices are vital and important for gaining competitive advantage (Riege, 2005) . Using the factors and indices that have so far been identified as factors affecting knowledge sharing, this study attempts to clarify the interrelationships among system indices by investigating the type and intensity of direct/indirect influential and influenced relationships. It, further, proposes a model to measure the intensity of indirect relationships among the indices.
KM and KS Systems
KM refers to any type of activity employed to promote the maximum exploitation of knowledge sources. In other words, KM is an exclusive, organized and systematic process applied for the purpose of gaining, organizing, maintaining, applying, distributing and recreating the explicit and implicit knowledge of the employees in order to improve organizational performance and to establish values. KM is a systematic managerial strategy that blends the information technology and organizational process. Indeed, it is a managerial activity that develops, transfers, sends, stores and applies knowledge. It, furthermore, provides an organization with real information for the purpose of reacting and making accurate decisions in order to achieve organizational goals (Hung et al., 2005) .
The concept of KM originally was originally applied at individual and personal levels, today, however, it is used at organizational levels as well. Owing to the dramatic developments in knowledge and technology and creation of discipline and coherence in gaining, sharing, and applying knowledge at organizational levels, KM has gained a prime importance (Becerra & Sabherwal, 2010) . In the business environment, the management of knowledge is considered as an important factor in gaining competitive advantage (Hedlund & Nonaka, 1996) . To achieve competitive advantage, organizations ought to understand how to manage creation, sharing and exploitation of organizational knowledge (Szulanski, 1996) .
The process of sharing knowledge as one of the main factors in KM system can be explained in the following way: by sharing knowledge on the part of a particular person, we mean that an individual guides another person via using his/her knowledge, attitudes and thoughts to help him/her to look at his/her situation from a better perspective (McDermott, 1999) . Moreover, the individual who shares his/her knowledge ought to know the function of the shared knowledge and its application as well as the requirements and necessary information gaps of the receiver of the information. A KS system (KSS) is a system that attempts to reach appropriate organization and distribution of knowledge. Moreover, KSS gives organization members with a definition of organizational learning from a supportive perspective. It also determines the procedures to share and reuse knowledge (Becerra & Sabherwal, 2010) .
According to (Abecker et al., 1998) , the primary function of KSS is "to enhance the organization's competitiveness by improving the way it manages its knowledge". Looking at KSS from the humanistic point of view, which is the most important element in any system, we determine two groups: knowledge seekers and knowledge owners (Becerra & Sabherwal, 2010) . In this view, KSS can be explained as a system, which helps members of an organization acquire tacit and explicit knowledge from each other. It may also be considered as a knowledge market. As a market, which needs sufficient liquidity to guarantee a fair exchange of products, KSS has to attract an efficient amount of knowledge seekers and knowledge owners (Dignum, 2002) . In a KSS, knowledge owners might: 1) wish to share their knowledge with a controllable and trustable group, 2) determine when to share and decide on the necessary conditions for sharing, and 3) look for a fair exchange or reward for sharing their knowledge. By the same token, knowledge seekers may: 1) not be aware of all the possibilities for sharing, thus the knowledge repository will basically help them through search and rank and 2) decide on the necessary conditions for knowledge acquisition (Becerra & Sabherwal, 2010) . KSSs are classified based on their attributes. These specific types of KSSs include: 1) Incident report databases (IRD), 2) Alert systems (AS), 3) Best practices databases (BPD), 4) Lessons learned systems (LLS) and 5) Expertise locator systems (ELS) (Becerra & Sabherwal, 2010) . To be brief and to pursue the main objectives of the present study, we will investigate only LLs, and other systems will not be discussed here.
Lessons Learned Systems (LLS)
The most commonly applied KSSs are probably those implemented in ELS learning/teaching agencies. In addition to the economies whose competitive advantages depend on knowledge, the use of Lessons Learned Systems (LLS) is essential (Becerra & Sabherwal, 2010) . Today, many commercial as well as governmental organizations keep some sort of LLS. Future LLSs are expected to include advanced intelligent technologies, which would alert the decision maker of the available support in the form of explicit lessons in the context of decision-making process (Becerra & Sabherwal, 2010) . Moreover, LSS is widely applied in its original starting place, namely universities and educational centers.
A lesson learned is the knowledge or understanding gained by an experience (Becerra & Sabherwal, 2010) . A lesson must be significant since it has a real impact on operations. It is necessary because it is factual and technical and it is applicable since it identifies a specific design, process, or decision that reduces or eliminates the potential for failures and mishaps, or reinforces a positive result (Secchi et al., 1999) . According to Weber et al. (2001) , the primary objective of LLS is "to capture and provide lessons that can benefit employees who encounter situations that closely resemble a previous experience in a similar situation". In other words, the primary purpose of LLS is to support organizational processes Fig.1 explains the essential tasks of LLS as collecting, verifying, storing, disseminating and reusing. (Weber et al., 2001) To strengthen the humanistic and managerial-functional dimensions of LLS, during the first stage, the effective indices on LSS have to be determined. It would be helpful in proposing the strategies for 
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Background
Each of the factors and indices presented in Table 1 has been confirmed by the researchers working in this area. Table 2 presents the list of the factors and people who have already carried out studies in this area.
Table 2
Studies conducted on the identification of the indices of knowledge sharing
Researchers that have been confirmed the factor Factor Kim & Ju, 2008; Yang, 2009; Manian & Mira, 2011; Wang & Noe, 2010 Perception Huang, 2009 Lin, Hung & Chen, 2009; Gruber & Duxbury, 2001; Hsu et al, 2006; Kim & Ju, 2008; Manian & Mira, 2011; Wang & Noe, 2010; Islam et al., 2011 Trust Yu & Liu, 2008 Gruber & Duxbury, 2001; Lin, 2008; Kim & Ju, 2008; Manian & Mira, 2011; Islam et al., 2011 Openness in Communication Willem & Buelens, 2009; Yu & Liu, 2008; Sveiby & Simons, 2002; Manian & Mira, 2011; Wang & Noe, 2010 Collaboration Gruber & Duxbury, 2001 Han & Anantantmula, 2007; Lin, 2007; Lin, 2008; Kim & Ju, 2008; Yu & Liu, 2008; Yang, 2009; Manian & Mira, 2011; Wang & Noe, 2010 Reward systems Han & Anantantmula, 2007; Kim & Ju, 2008; Manian & Mira, 2011; Bellifemine et al., 2008 Communication Channels Gruber & Duxbury, 2001; Hsu et al., 2006; Lin, 2008; Wang & Noe, 2010; Babalhavaeji & Jafarzadeh Kermani, 2011 Knowledge Sharing SelfEfficiency Lin, Hung & Chen, 2009; Yu & Liu, 2008; Kim & Ju, 2008; Wang & Noe, 2010 Perceived Relative Advantage Willem & Buelens, 2009 Han & Anantantmula, 2007; Lin, 2007; Kim & Ju, 2008 Competition Yu & Liu, 2008 Hsu et al, 2006; Gruber & Duxbury, 2001; Willem & Buelens, 2009; Wang & Noe, 2010 Face to face interactions Table 2 shows the nature of the research and due to the comprehensibility of the present research and the closeness of its population to the population of the reviewed study (Manyan & Mira, 2011) , the indices studied by Manyan and Mira (2011) will be taken into account as the variables in the current study (Table 1) .
Methodology
Since the results of the present research can be used in taking decisions on the increasing rate of the effect of knowledge management and knowledge sharing programs on LLSs, this is an applied research, and from the viewpoint of research procedure, it is of descriptive-analytical type. The data have been collected from two sources, the library survey and gaining the expert views of the connoisseurs. The main requirements for the experts to be considered as the connoisseurs in the field were as follows: having over 15 years of technical and practical experience pertinent to the topic of the research; having adequate scientific background, i.e., having published at least 2 articles on the subject under study; and having at least 15 years of executive experience in different universities in Iran. Based on the abovementioned requirements, 36 eligible university professors were identified as the connoisseurs and were given the questionnaires for the collection of the preliminary data. A researcher-made questionnaire designed on the basis of the identified indices of LLS type knowledge sharing was used for collecting the data. The primary objective of the questionnaire was to identify the rate of interrelationships between indices with pairwise comparisons. The, validity of the questionnaire was confirmed by using content validity analysis method with the collaboration of 6 experts.
The reliability of the questionnaire was assessed by test-retest method and by distributing the questionnaires among 10 experts at two different times within a three-week interval. For this purpose, the researchers applied correlation test, and for the responses given at the first and second occasions, they calculated Spearman correlation coefficient for each component separately. The results are shown in Table 3 . Considering the correlation coefficients shown in Table 3 , the values obtained for each component is higher than 0.7, which indicates the acceptable reliability of the questionnaire.
The DEMATEL Method
The Decision Making Trial and Evaluation Laboratory (DEMATEL) is a comprehensive scientific research method, developed in 1970s by Science and Human Affairs Program at the Battelle Memorial Institute in Geneva. The method is used to solve scientific, political, economic, and other complicated problems that contain a complex array of important factors (Gabus & Fontela, 1973) . The present study analyzes the concepts and definitions employing DEMATEL. There are two purposes for using DEMATEL: 1) to increase the rigor of the authors' analysis via scientific method, and 2) to provide decision makers with greater confidence as they attempt to choose the most efficient ways to fortify the similar LLS functions using the type and strength of the relationships among system elements. The use of this technique contributes to a better identification and understanding of the system indices and interrelationships among them, which is very helpful in making decisions on the procedures for creating more effective and efficient systems. The method which has been used in this research can be summarized in the following steps:
Step 1: Locating the finalized relationships between indices matrix: Suppose we have H experts and n factors to consider. Each expert is asked to indicate the degree to which he/ she believes a factor i influences on factor j. These pairwise comparisons between any two factors are denoted by aij and are given an integer score ranging from 0, 1, 2, ..,9 and 10, representing 'No influence (0),' 'Very Low influence (1),', …, 'Medium influence (5),', …, and 'Very high influence (10),' respectively. The scores by each expert will give us an n×n non-negative answer matrix 
In Eq. (1), l stands for the number of one decision-marker (L th decision marker) where 1≤ L ≤ k, K is the number of decision-makers, and (ij) is the rate of the relationship of component i with component j which has been specified by the 1th decision-marker. According to the above explanations, the data detained from the questionnaires are gathered in Table 2 in the form of the finalized relationship matrix, which indeed is the matrix that indicates the intensity of the direct relationships of each pair of the research factors. The Finalized relationships matrix A= [ ij a ] is also called the initial direct relation matrix; it shows the initial direct effects that each factor exerts on and receives from the other factors.
Step 2: Calculating the normalized initial direct-relation matrix. The normalized initial direct-relation matrix D is obtained by normalizing matrix A in the following way:
Since the sum of each row j of matrix A represents the total direct impacts that factor i exerts on the Step 3: the total relation matrix calculation. A continuous decrease of the indirect effects of problems along the powers of matrix D, e.g. 
We also define r and c as n×1 vectors representing the sum of rows and sum of columns of the total relation matrix T as follows:
where superscript ′ denotes transpose.
Let ri be the sum of i-th row in matrix T. Then ri demonstrates the total effects, both direct and indirect, given by factor i to the other factors. Let cj be the sum of j-th column in matrix T. Then cj shows the total effects, both direct and indirect, received by factor j from the other factors. Thus when j = i, the sum ( i i r c + ) gives us an index representing the total effects both given and received by factor i. In other words, ( i i r c + ) shows the degree of central role (total sum of effects given and received) that factor i plays in the system. In addition, the difference ( i i r c − ) shows the net effect that factor i contributes to the system (degree of cause). When ( i i r c − ) is positive, factor i is a net causer, and when ( i i r c − ) is negative, factor i is a net receiver (Tzeng et al., 2007) .
Step 4 : Indirect influence matrix calculation. Based on the same logic applied in obtaining relation A, this matrix is obtained in the form of Eq. (7) 
Step 5: Setting a threshold value and preparing the impact-relation-map.
In order to explain the structural relationships among the factors while keeping the complexity of the system to a manageable level, it is necessary to set a threshold value p to filter out some negligible effects in matrix T. While each factor of matrix T provides information on how one factor affects another, the decision-maker must set a threshold value in order to reduce the complexity of the structural relation model implicit in matrix T. Only some factors, whose effect in matrix T is greater than the threshold value, should be chosen and shown in an impact-relations-map (IRM) (Tzeng et al., 2007) .
Findings
According to the method explained in step 1, the finalized relationships between indices matrix results in the form of Table 4 : Next, in accordance with step 2 and based on Eq. (2), the value s=44.73 is obtained, which is the sum of each row of factor E. With regard to Eq. (3), matrix D is also obtained as shown in Table 5 .
Table 5
The normalized matrix of direct relationships In step 3 and according to Eq. (4), the direct and indirect relations degree index is obtained in the from of Table 6 , which indicates the degree of total relationships identified between each pair of the LLS indices.
Table 6
Total relation matrix For the appropriate analysis of the system based on the findings and values obtained in Table 6 and taking Eq. (5) and Eq. (6) into account, the order of the influence of the elements on each other is obtained from Table 7 . Table 7 , the results of the analysis of the system relationships in terms of the influential and influenced elements show that: based on the order of the elements in column r, the 4 most influential system indices with an effect range>2 respectively were: communication channels, reward systems, trust, openness in communication and face to face interactions. Moreover, the elements most affected by the other elements of the system were ranked as follows: knowledge sharing self-efficiency, collaboration, trust, openness in communication and perception. In step 4, with regard to Eq. (7), the indirect influence matrix is obtained as shown in Table 8 .
Table 8
Indirect influence Table 7 , the impact-relation-map has resulted in the form of Fig. 2 . As is shown in the figure, the indices above the axis zero are the influential factors and those below the axis zero are the influenced factors of the system.
Fig. 2. The impact-relations-map (causal diagram)
For the analysis of Fig. 2 with regard to the primary relationships identified in Table 4 , the manner of the direct relations of index E (with the characteristic of having the most influence on other indices) and index G (with the highest rate of receiving influence from other indices) has been specified as an example (See Fig. 3) . With regard to Fig. 3 (left figure) , factor E has been identified with the highest rate of causal effect on the other indices of the impact-relation-map, which shows the bigger number of the direct effects it exerts on the other indices than the number of the effects it receives from the other indices (the manner of these relationship is based on the finalized relationship between indices matrix). Likewise, with regard to Fig. 3 (left figure) , factor G has received the most direct influence from the other factors, and all of its causal relationships with the other indices of the system lie at the influence receiving level (below axis zero). Also, since factor G with the characteristic of receiving effect has the greatest degree of growth along axis (r-c), the system under study in the present research is a system of predominant effect-receiving characteristic.
Ultimately, the histograms of the direct and indirect influence and being influenced of the indices have been obtained in Fig. 4 . The histograms provide complete information on the rate of the sum of the direct and indirect influence and being influenced of the system components. For instance, regarding the mentioned histograms and the results obtained from Fig. 7 , the obtained results so far indicate that the indices of trust (B) and openness in communication (C) are both parts of the most influential and the most influenced elements. This is because these two indices have a considerable rate of exerting influence on or receiving influence from the other indices of the system. Table 8 . Also, with regard to the two histograms in Fig. 4 , the numerical rate of the indirect influence/ effect in all of the factors is greater than the rate of their direct influence/ effect. Furthermore, regarding the influence receiving histogram, factor G has been identified to have the highest rate of being influenced by the other factors. Fig. 4 represents complete information about the rate of influence and effect of each of the research components separately. In fact, these histograms give a vaster amount of information than the previous table concerning the degree of the internal relationships among the factors of KS system by means of the numerical indices of influencing or being influenced in the form of a visual summary of the previously obtained information, which can be used in system analyses. For example, in Table 7 , the order of exerting or receiving influence of the factors of the system has been specified; however, with regard to the information given in Fig. 4 , in addition to making comparisons and ranking the components in terms of their direct and indirect influence/ influenced rates, it is possible to obtain an order of the rates of the mentioned indices for each component separately so that by using them, a better view of the system under study could be achieved. For instance, the following relation applies to component H:
Total direct influence rate for (H) < Total indirect influence rate for (H) < Total direct affected rate from the other ones for (H) < Total indirect affected rate from the other ones for (H)
The above relation indicates the main characteristic of component H, i. e., its indirect affected rate by other indices. In addition, it reveals that the numerical rate for the total indirect influence index has been specified lower for component H than the other four indices.
Discussion and Conclusion
The systemic approach to the concept of KM and KSS requires that initially, in terms of the identified components of the system and the resulting feedbacks, a dynamic approach be adopted to improve the relevant processes. To increase system efficiency and effectiveness, an understanding of the nature and the rate of the effect of the elements and indices on each other has to be developed. DEMATEL technique contributes to determining the intensity of indirect relationships of the system, and enhances the analysis of potential intensity of both direct and indirect relationships obtained from the experts' responses. On the basis of the obtained information (Table 7 , Figs. 2-4), the system under study could be analyzed as follows:
The marked indices with the high level of effectiveness (see Table 7 column r's indices order) are the basic elements and indices of the system and act as the system cornerstone, the enrichment of which leads to a set of changes in the course of the whole system improvement. E (reward systems) and F (communication channels) are the most influential indices, the strengthening of which indirectly reinforces the whole system. Thus, considering the foregoing points, we can conclude that the most productive decision for reinforcing KSS in LLS were based on the positive influence on these two components (E & F). Moreover, the results of the study indicate that the knowledge sharing selfefficiency and Trust systems indexes were the most influential and influenced ones (Fig. 4 and Table  7 ) in the system under study. The innovative feature of the present research is that it has presented the direct and indirect internal relationships indices among the components of the system in the form of histograms. The histograms render the information pertinent to the nature and rate of the indices under study in visual from and capable of being compared within the framework of the system indices. Ultimately, the final results obtained based on the systemic analysis of the components and the findings of the present research methodology indicate that to create an effective change in the knowledge sharing system, the priority in creating positive change need to be given to the performance of the components that have been identified as the ones influencing the other components. Studying the nature of the internal relationships among the indices of knowledge sharing in LL systems showed that to create a positive as well as optimal effect on knowledge sharing processes, the first priority should be given to the updating and reinforcing "Communication Channels", and "reward systems and processes" should be reinforced as the second priority in line with the reinforcement of the purposeful process of knowledge sharing system.
